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For  some  years  past  the  unsatisfactory  nature  of  the  water  supplied  to 
the  Borough  of  Carnarvon,  more  particularly  its  liability  to  pollution  by  liquid 
refuse  from  the  village  of  Rhyd-ddu,  has  been  before  the  Board.  Attention  was 
called  to  this  liability  to  pollution  of  the  Carnarvon  water  supply  by  the  Medical 
Officer  of  Health  for  the  Carnarvonshire  combined  districts  in  his  report  on  the 
health  of  the  Borough  of  Carnarvon  in  the  year  1893.  In  1895,  Dr.  Bruce  Low, 
one  of  the  Board’s  Medical  Inspectors,  visited  the  Carnarvonshire  combined 
districts  and  reported  upon  sanitary  progress  and  administration  in  the  districts. 
In  his  report,  dated  August  19th,  1895,  a  short  account  was  given  of  the 
Carnarvon  water  supply,  and  it  was  shown  that  the  water  was  liable  to 
pollution  from  several  sources,  especially  by  liquid  refuse  from  the  village  of 
Rhyd-ddu,  by  Fecal  matter  from  privies,  and  by  liquid  matter  from  cesspools 
pertaining  to  various  dwellings  situated  in  the  upper  part  of  the  valley  of  the 
Gwyrfai,  from  which  river  the  water  supply  is  derived.  Since  the  issue  of 
Dr.  Low’s  report  the  Board  have  received  complaints  as  to  the  character  of  the 
Carnarvon  water  supply  from  private  individuals,  and  the  matter  has  also  from 
time  to  time  been  referred  to  in  the  reports  of  Dr.  Fraser,  the  present  Medical 
Officer  of  Health  for  the  Carnarvonshire  combined  districts.  The  Board  have 
been  in  correspondence  with  the  Gwyrfai  and  Glaslyn  Rural  District  Councils, 
in  whose  districts  the  village  of  Rhyd-ddu  is  situated,  and  have  urged  them  to 
take  measures  for  dealing  with  the  sewerage  of  this  village  so  as  to  prevent  the 
pollution  of  the  river  Gwyrfai,  but  hitherto  without  result.  On  December  28th, 
1897,  the  Carnarvon  Town  Council  wrote  to  the  Board  stating  that  nothing 
had  been  done  by  the  Gwyrfai  or  Glaslyn  Rural  District  Councils  for  the 
sewerage  of  Rhyd-ddu,  and  that  they  were  not  aware  that  they  could  themselves 
do  anything  more  in  the  matter. 

Under  these  circumstances,  I  was  instructed  to  make  an  inspection  of  the 
gathering  ground  from  which  the  water  supply  in  question  is  derived,  and  to 
report  in  detail  as  to  the  exact  conditions  under  which  the  water  is  obtained. 

The  water  supply  of  the  Borough  of  Carnarvon,  as  stated  above,  is  derived 
from  the  river  Gwyrfai.  The  valley  of  the  Gwyrfai  forms  one  of  a  number  of 
valleys  which  run  in  a  westerly  direction  from  the  Snowdonian  range  towards 
the  Menai  Straits.  These  valleys  are  nearly  parallel  to  one  another,  and  each 
contains  one  or  more  lakes.  On  the  north,  the  Gwyrfai  Valley  is  separated  from  the 
valley  of  the  Seiont,  containing  lakes  Padarn  and  Peris,  by  a  range  of  mountains 
which  attains  a  height  of  from  1,000  to  2,000  feet.  On  the  south,  the  Gwyrfai 
Valley  is  bounded  by  a  range  of  mountains  of  nearly  equal  height,  by  which  it  is 
separated  from  the  valley  of  the  Llyfni  and  the  two  lakes  Llyniau  Nantyllef. 
At  the  head  of  the  Gwyrfai  Valley  are  the  steep  western  slopes  of  Snowdon, 
forming  a  deep  hollow,  Cwm  Clogwyn,  and  a  prolongation  of  the  central  ridge  of 
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'Snowdon  in  a  south-westerly  direction.  There  is  thus  formed  a  watershed  which 
is  sharply  defined,  and  which  is  situated  midway  between  the  villages  of  Rhyd-ddu 
and  Beddo  elert.  The  valley  of  the  Gwyrfai  contains  two  lakes.  That  nearest  the 
head  of  the  valley  is  Llyn-y-Gader  ;  that  situated  at  a  lower  level  is  known  as 
Llyn  Quellyn.  It  is  with  the  water  issuing  from  the  latter  lake  that  Carnarvon 
is  supplied.  The  head  of  the  Gwyrfai  Valley  is  about  three  miles  wide,  and 
Llyn-y-Gader  is  situate  nearly  in  the  centre  of  it.  The  lake  is  nearly  circular 
in  shape  and  about  a  quarter  of  a  mile  broad.  From  this  lake  the  Gwyrfai  issues 
as  a  large  stream,  and  after  a  course  of  nearly  three  miles,  passing  the  village  of 
Rhyd-ddu  which  is  situated  on  its  banks,  falls  into  Lake  Quellyn.  At  this  point 
the  valley  narrows  considerably  and  is  not  more  than  a  mile  and  a  half  in 
width.  Lake  Quellyn  is  about  one  mile  in  length,  and  a  third  of  a  mile 
in  greatest  breadth.  From  this  lake  the  Gwyrfai  issues  as  a  fair  sized  river, 
and  after  a  course  of  about  12  miles,  falls  into  the  sea  at  the  southern  extremity 
of  the  Menai  Straits,  at  a  point  four  miles  south  of  the  town  of  Carnarvon. 
The  intake  for  the  supply  of  the  Borough  is  situate  at  a  point  half  a  mile  below 
'Lake  Quellyn,  and  6^-  miles  distant  from  the  town  of  Carnarvon.  At  the  intake 
a  dam  has  been  constructed  in  the  course  of  the  stream,  and  the  water  thus 
held  up  flows  through  12  copper  gauze  screens,  or  strainers,  directly  into  an 
iron  pipe  by  which  it  is  conveyed  to  a  reservoir  situated  at  T  spytty,  2fr  miles 
from  the  town.  This  reservoir  is  of  2,780,000  gallons  capacity,  and  from  it  the 
town  is  supplied  by  gravitation.  There  is  no  filtration  of  the  water.  The 
supply  is  a  constant  one  ;  there  are  very  few  storage  cisterns  in  the  borough. 
The  town  of  Carnarvon  contained  in  1891  a  population  of  9,804  persons  living 
in  2,154  houses.  There  are  no  large  manufactories  or  businesses  requiring  a 
large  quantity  of  water  in  the  town.  During  the  summer  months  the  supply  of 
water  to  Carnarvon  has  been  at  times  inadequate.  This  inadequancy  would  appear 
to  be  in  part  due  to  corrosion  and  consequent  narrowing  of  the  calibre  of  the 
smaller  mains,  in  part  to  leakages  from  mains  and  to  waste  from  taps  in  dwellings 
and  from  standpipes  in  courts.  The  Town  Council  have  decided  therefore  to 
provide  an  increased  storage  by  means  of  an  additional  reservoir.  The  present 
water  supply  was  inaugurated  in  1865,  the  Town  Council  having  obtained 
power  to  take  water  from  the  Gwyrfai  by  an  Act  of  Parliament,  the 
Carnarvon  Waterworks  Act,  1865.  At  that  time  the  water  was  obtained 
from  the  river  at  a  point  much  nearer  to  Carnarvon  than  the  present 
intake.  The  Town  Council  finding  that  the  water  was  polluted  by  the 
drainage  of  the  village  of  Waenfawr,  consulted  Mr.  Baldwin  Latham,  wrho 
advised  the  removal  of  the  intake  to  its  present  position,  and  a  Provisional 
Order  was  obtained  for  this  purpose  in  1879.  The  Town  Council  do  not  own 
Lake  Quellyn  nor  any  portion  of  the  area  from  which  the  water  is  derived.  The 
whole  of  the  area  is  under  the  control  for  sanitary  purposes  of  the  Gwyrfai  and 
Glaslyn  Rural  District  Councils.  That  portion  of  the  valley  which  is  in  the 
Gwyrfai  Rural  District  comprises  both  sides  of  the  river  above  the  intake, 
includes  Lake  Quellyn,  and  extends  to  a  short  distance  above  the  upper  end  of 
that  lake.  From  this  point  the  river  upward  forms  the  boundary  between  the 
districts  of  the  two  Rural  Councils,  the  area  on  the  north  of  the  stream  being 
in  the  Glaslyn  Rural  District,  that  on  the  south  in  the  area  of  the  Gwyrfai  Rural 
District.  The  village  of  Rhyd-ddu  is  situate  on  both  sides  of  the  river  at  a 
distance  of  about  tliree-fourtlis  of  a  mile  above  Lake  Quellyn,  and  is  consequently 
in  two  different  Rural  Districts. 

The  whole  of  the  valley  above  the  intake  is  occupied  by  farms.  At  nearly 
all  the  farms  cows  and  pigs  are  kept,  and  at  some  of  them  there  are  several  cow¬ 
houses.  The  land  of  these  farms  is  chiefly  pasture,  but  each  farm  has  a  few 
fields  of  arable  land.  Towards  the  summit  of  the  high  land  bordering  the 
valley  on  each  side  the  ground  is  rough  and  uncultivated,  and  used  entirely  as 
sheep  walks.  Each  farmhouse,  with  one  exception,  is  situated  on  the  banks  of 
a  stream  falling  into  the  Gwyrfai.  Such  stream  is  frequently  employed  to  turn  a 
waterwheel  by  which  the  churning  and  chaff  cutting  for  the  farm  are  performed. 
No  doubt  the  convenience  of  having  a  supply  of  water  constantly  at  hand, 
determined  the  situation  of  these  buildings.  Unfortunately,  however,  where 
farm  buildings  are  situated  upon  streams,  as  in  these  instances,  there  is  a 
temptation  to  discharge  all  refuse,  whether  liquid  or  solid,  into  the  streams 
with  consequent  fouling  of  the  water  furnished  by  them. 
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No  recent  analyses  of  the  water  furnished  by  the  Gwyrfai  river  are  available, 
the  latest  test  of  it  having  been  made  by  Dr.  Fraser  in  1893. 

On  proceeding  to  examine  the  Gwyrfai,  its  tributaries,  and  the  lakes  in  its 
course,  with  a  view  to  the  detection  of  sources  of  pollution  of  the  water,  I  com¬ 
menced  at  the  intake  of  the  Carnarvon  water  supply.  From  this  point  to  Lake 
Quellvn  is  a  distance  of  half  a  mile.  The  river  flows  through  fields  which  are 
chiefly  pasture,  and  at  the  time  of  my  visit  there  was  no  arable  land  directly 
bordering  on  the  stream.  On  the  south  side  of  the  river,  between  the  intake  and 
the  lake,  is  one  farmhouse,  with  two  cowsheds.  None  of  these  buildings  are  less 
than  200  yards  from  the  river,  and  drainage  from  them  does  not  flow  directly 
into  the  river,  but  passes  over  grass  land  sloping  towards  it.  The  farm¬ 
house,  which  has  four  inmates,  is  unprovided  with  a  privy,  and  the  occupants 
“use  the  fields.”  Returning  to  the  north  bank  of  the  river,  it  was  seen  that  a 
considerable  quantity  of  water  entered  the  river  from  the  roadside  channel  at 
this  point.  The  road  in  question  is  the  main  road  between  Carnarvon  and 
Portmadoc,  which  passes  through  Beddgelert.  Along  this  road  many  tramps 
pass  daily,  also  numbers  of  quarrymen  going  to  and  fro  to  their  work,  and  there 
was  abundant  evidence  that  the  roadside  channel  was  much  used  for  purposes 
of  nature  by  persons  passing  along  the  road.  About  500  yards  above  the  intake 
is  a  farmhouse,  200  yards  from  the  river,  situate  on  a  small  tributary  stream. 
This  farmhouse  has  eioffit  inmates.  At  the  time  of  Dr.  Low’s  visit  in  1895 
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there  was  no  privy  accommodation  here,  but  a  pail  privy  has  since  been  provided 
the  contents  of  which  are  buried  in  the  garden.  The  feeder  of  the  river  passing 
this  farmhouse  does  not  appear  to  receive  any  liquid  refuse  from  the  farm 
buildings,  such  refuse  having  been  diverted  into  a  field  ;  but  before  joining 
the  Gwyrfai  it  receives  drainage  from  arable  land  which  was  littered  with 
farmyard  manure  at  the  time  of  my  visit.  Above  this  dwelling  is  another 
farmhouse,  about  200  yards  distant  from  Lake  Quellyn,  through  the  yard  of 
which  another  feeder  of  the  river  passes.  The  greater  part  of  the  farmyard 
drainage  is  kept  out  of  the  stream  by  a  bank  of  earth  ;  but  a  rubble  drain, 
taking  liquid  refuse  from  a  portion  of  the  farmyard,  appears  to  join  it.  At  the 
time  of  Dr.  Low’s  visit  there  was  no  privy  at  this  house,  but  a  pail  privy  has 
since  been  provided.  A  little  further  on  are  three  cottages  which  have  six 
occupants  ;  one  of  them,  which  was  empty,  is  used  as  a  summer  residence  only. 
For  these  three  dwellings  a  pit  privy  has  been  provided,  the  receptacle  of 
which  is  merely  a  rough  hole  in  the  ground  situate  about  one  yard  distant  from 
a  rubble  drain.  There  would  appear  to  be  reason  t@  fear  the  washing  during 
heavy  rainfall  of  the  contents  of  this  privy  into  the  small  stream  which  passes 
the  cottages  on  its  way  to  the  river.  The  next  dwelling  is  a  villa  residence, 
situate  at  the  side  of  the  lake,  close  to  the  point  at  which  the  Gwyrfai  issues 
from  it.  This  house  is  provided  with  an  indoor  watercloset,  the  discharge  from 
which  is  conducted  to  a  cesspool  in  a  held.  The  contents  of  this  cesspool  are 
from  time  to  time  distributed  upon  the  surface  of  the  held.  Pertaining 
to  this  house  also  is  a  pit  privy.  The  pit  of  this  privy  is  of  loose  stone,  and 
is  situated  about  30  yards  from  the  margin  of  the  lake. 

With  regard  to  the  surroundings  of  Lake  Quellyn,  from  which  the  Gwyrfai 
flows. — Its  southern  side  is  bounded  by  hills  which  are  for  the  most  part  steep, 
and  there  are  no  dwellings  on  this  side  of  the  valley.  On  the  northern  side 
of  the  valley  are  a  number  of  farmhouses  situated  on  small  streams  falling  into 
the  lake.  There  is  also  a  large  hotel,  the  “  Snowdon  Ranger,”  situate  about 
60  yards  from  the  lake  side.  A  railway  also  passes  up  this  side  of  the  valley, 
and  there  is  a  station,  Quellyn,  near  the  hotel.  The  main  road  borders  on  the 
lowrer  part  of  the  lake  here  for  a  distance  of  half  a  mile,  and  there  is  no 
fence  between  it  and  the  lake.  The  drainage  water  from  the  road  enters 
the  lake,  and  at  the  time  of  my  visit  there  was  sufficient  evidence  to  show 
that  the  shore  of  the  lake  itself  was  not  infrequently  used  for  purposes  of 
nature  by  passers  by.  I  visited  the  farms  on  this  side  of  the  valley.  The  first 
of  these,  Cae-au-Gwynion,  has  been  provided  with  a  pail  privy.  The  farmyard 
drainage  has  also  been  diverted,  so  that  it  does  not  fall  directly  into  the  water¬ 
course  which  passes  by  the  farmhouse  ;  but  I  noted  a  collection  of  manure 
placed  on  the  bank  of  the  stream,  liquid  matter  from  which  made  its  way  to  the 
water.  The  next  farm,  Llwyn  Onn,  has,  since  Dr.  Low’s  visit,  been  provided 
with  a  pail  privy,  and  the  manure  heap  has  been  removed  from  the  position  which 
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it  formerly  occupied,  and  which  was  so  situated  that  liquid  refuse  escaped  into  the 
stream  flowing  by  the  farmhouse.  The  next  farm,  Bron-y-fedw  Uchaf,  has  been 
supplied  with  a  pail  privy,  also  since  the  date  of  Dr.  Low’s  report,  and  the  liquid 
drainage  from  the  manure  heap  has  also  been  diverted  from  entering  the  stream. 
The  next  farm,  Bron-y-fedw  Isaf,  is  a  large  one.  Here,  formerly  the  house 
drainage  and  the  liquid  drainage  from  the  farm  buildings  entered  the  stream  flowing 
by  the  farmhouse,  but  recently  a  pipe  drain  has  been  constructed  to  convey  the 
drainage  to  the  surface  of  a  field.  At  this  farm  two  privies  formerly  discharged 
into  the  stream  over  which  they  are  built.  After  Dr.  Low’s  report,  these  privies 
were  provided  with  pails  ;  but  at  the  time  of  my  visit  the  pails  were  disused,  and 
the  privy  contents  were  again  escaping  into  the  stream.  The  next  farm  is 
Glan-r-afon,  situated  on  the  side  of  a  large  stream,  falling  into  the  Gwyrfai  at  a 
point  just  above  Quellyn  lake.  There  are  four  occupants,  but  no  privy  accom¬ 
modation,  and  the  inmates  “  use  the  fields  ”  in  the  neighbourhood  of  the  house. 
All  liquid  matters  from  the  house  and  farm  buildings  are  discharged  into  the 
stream.  Above  this  farm  is  a  small  cottage  provided  with  a  midden  privy 
which  is  not  placed  near  any  watercourse. 

The  Snowdon  Banger  hotel  at  the  time  of  Dr.  Low’s  visit  was  provided 
with  three  privies,  which  were  placed  directly  over  a  small  stream  falling 
into  the  lake.  Since  his  visit,  however,  these  privies  have  been  replaced 
by  pail  privies.  There  is  a  watercloset  in  connection  with  this  hotel,  and 
the  discharge  from  this,  together  with  liquid  refuse  from  the  premises,  is 
conducted  to  a  cesspool,  which  is  roughly  constructed  of  stone,  and  is  about 
40  yards  distant  from  the  margin  of  the  lake.  At  the  time  of  my  visit 
this  cesspool  was  overflowing  on  the  surface  of  a  field  sloping  to  the  shore  of 
the  late.  Opposite  the  upper  extremity  of  the  lake,  and  distant  about  one-and- 
a-half  miles  from  it,  is  a  large  slate  quarry,  Glan-r-afon  quarry.  A  large  stream 
passes  through  the  quarry  precincts,  and  is  used  for  the  working  of  the 
machinery  by  means  of  a  large  water-wheel.  This  stream  is  formed  by  the 
effluent  water  from  four  small  lakes  lying  on  the  western  slope  of  Snowdon,  and, . 
after  passing  through  the  quarry,  it  crosses  Glan-r-afon  farm,  as  already 
described.  In  its  course  through  the  quarry  the  water  turns  a  large  wheel 
which  drives  machinery  for  cutting  the  slate  rock.  There  is  sufficient  head  of 
water  to  provide  all  the  motive  power  required  at  the  quarry.  This  quarry 
is  in  the  Glaslyn  Rural  District.  At  the  quarry  250  men  are  employed;, 
of  these,  60  live  on  the  premises  during  the  week,  returning  to  their  homes 
on  Saturday  night  and  coming  back  to  work  on  Monday  morning.  For 
these,  dwellings,  known  as  “barracks,”  are  provided.  The  liquid  refuse 
from  these  dwellings  escapes  into  small  channels  formed  by  feeders  passing 
through  the  quarry  to  join  the  larger  stream.  Three  privies  were  seen,  placed 
over  the  course  of  streams  of  this  description.  These  privies  are  rudely  con¬ 
structed  troughs,  formed  of  slabs  of  slate,  and  there  could  be  no  doubt  that  in 
time  of  heavy  rainfall  the  greater  part  of  their  contents  would  be  washed 
away  into  the  stream.  One  bucket  privy  was  also  seen  upon  the  premises, 
and  another  trough  privy,  which  is  disused.  The  neighbourhood  of  two 
of  the  trough  privies  which  were  used  by  the  workmen  was  thickly  littered 
with  excrement,  and  several  places  were  noted  in  the  course  of  my  visit  which 
were  evidently  used  by  the  men  instead  of  the  privies.  Several  collections  of 
excrement  were  noted  in  the  neighbourhood  of  small  surface  channels,  down 
which  fecal  matter  could  not  fail  to  be  carried  in  times  of  heavy  rainfall.  The 
whole  of  the  drainage  of  the  area  covered  by  the  quarry  premises  and  workings 
falls  into  the  stream  passing  Glan-r-afon  farm.  It  is  evident  that  this  quarry 
forms  a  very  serious  source  of  pollution  of  the  water  of  Lake  Quellyn,  and 
in  times  of  heavy  rainfall  a  large  amount  of  fecal  matter  cannot  fail  to  be 
conveyed  from  the  quarry  to  the  lake  and  thence  into  the  river.  Should  at  any 
time  a  person  employed  in  the  quarry  suffer  from  enteric  fever,  the  risk  to 
the  health  of  the  persons  consuming  this  water  would  become  very  great. 
The  fact  that  the  workmen  come  from  numerous  different  towns  and  villages 
to  their  work  at  the  quarry  increases  this  risk  of  conveyance  of  specific  infection 
to  the  water  of  the  lake  and  river. 

Returning  to  the  upper  end  of  Lake  Quellyn,  I  proceeded  to  examine  that 
portion  of  the  river  which  intervenes  between  Lakes  Quellyn  and  Llyn-y-Gader. 
The  main  road  here  crosses  the  river  by  a  bridge  a  short  distance  above 
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Lake  Quellyn.  The  village  of  Rhyd-ddu  is  situated  one  mile  above  this  bridge. 
Close  to  the  bridge  on  the  southern  side  of  the  river  is  a  farmhouse,  Planwydd. 
Here  a  pail  privy  has  been  provided,  but  the  drainage  from  pigsties  and  from  a 
portion  of  the  farmyard  finds  its  way  into  a  ditch,  discharging  into  a  small 
stream  passing  through  the  farm  on  its  way  to  the  Gwyrfai.  On  the  northern 
side  of  the  river  is  another  farm,  Quellyn,  which  is  so  situated  that  there  is  no 
danger  of  liquid  refuse  from  it  entering  the  river. 

The  village  of  Rhyd-ddu  consists  of  39  dwellings  and  has  a  population  of 
about  150  persqns.  The  dwellings  are  situated  on  each  side  of  the  Grwyrfai, 
which  is  here  crossed  by  a  bridge.  Owing  to  the  opening  of  a  station  here, 
generally  known  as  Snowdon,  and  the  development  of  the  quarries  at  Glan-r-afon, 
a  certain  amount  of  building  has  taken  place  and  is  in  progress.  I  noted  six 
new  dwellings  on  the  southern  side  of  the  river,  and  about  a  similar  number  on 
the  northern  side.  That  portion  of  the  village  which  is  on  the  south  side  of 
the  river  is  in  the  Gwyrfai  Rural  District ;  that  on  the  northern  side, 
which  includes  about  three-quarters  of  the  dwellings,  is  in  the  Glaslyn  Rural 
District. 

The  whole  of  the  liquid  refuse  from  this  village  is  discharged  into  the 
river,  either  directly — the  refuse  being  thrown  from  the  dwellings  on  the  river 
banks — or  indirectly  by  means  of  rubble  drains  or  surface  channels  on  the  road¬ 
side.  The  village  is  not  sewered.  Formerly  a  large  part  of  the  Fecal  matter 
from  dwellings  was  also  thrown  into  the  stream,  but  of  late  steps  have  been 
taken  to  prevent  this  as  far  as  possible  by  posting  a  large  notice  in  Welsh 
warning  persons  of  the  consequences,  and  also  by  verbal  warnings  to  householders. 
The  result  of  my  observations  was  to  show  that  a  certain  amount  of  Fecal  matter 
was  still  thrown  into  the  stream  from  the  bucket  privies  which  are  in  use  in  the 
village.  In  the  Gwyrfai  section  of  the  village  there  is  a  row  of  seven  dwellings, 
which  are  served  by  four  bucket  privies.  These  dwellings  have  no  gardens ; 
consequently  the  occupiers  have  no  means  for  disposal  of  the  contents  of  the 
buckets  from  the  privies.  In  the  Glaslyn  section  of  the  village  there  are  nine 
dwellings,  having  a  yard  in  common  which  slopes  directly  to  the  stream.  Here 
there  was  evidence  that  the  contents  of  pail  privies  are  thrown  into  the  stream 
and  that  the  bank  of  the  stream  had  been  used  for  purposes  of  deFecation. 
The  majority  of  the  dwellings  on  this  side  of  the  stream  have  sufficient  garden 
ground  for  the  disposal  of  the  contents  of  the  pails  from  privies.  On  this  side 
of  the  river  the  drainage  from  a  cowshed  passes  directly  into  it.  At  Rhyd-ddu 
station  also  the  overflow  of  a  roughly-constructed  cesspool  in  connection  with 
the  station  watercloset  escapes  into  a  ditch.  This  ditch  communicates  with 
the  Gwyrfai.  Formerly  the  whole  of  the  refuse  from  the  village  was  thrown 
into  the  stream,  but  three  open  receptacles  of  slate  have  been  constructed  by 
the  Glaslyn  Rural  District  Council  for  the  storage  of  household  refuse  and 
ashes,  the  contents  of  which  are  removed  by  a  farmer  for  use  on  his  land. 
The  majority  of  dwellings  on  the  south  side  of  the  stream,  however,  have  no 
such  receptacles.  Here  a  large  heap  of  house  refuse  and  ashes  was  seen  on  the 
bank  of  the  stream,  the  centre  of  which  heap  was  hollowed  out  to  form  a 
receptacle  for  liquid  refuse  from  the  dwellings.  There  can  be  no  doubt  that  the 
sanitary  circumstances  of  this  village  are  such  as  to  form  a  serious  danger 
to  the  consumers  of  the  water  from  the  Gwyrfai  river,  and  there  would  be 
grave  risk  to  such  consumers  should  enteric  fever  or  cholera  at  any  time  break 
out  in  this  village. 

The  two  authorities  in  whose  districts  this  village  is  situated,  have  failed 
up  to  the  present  to  come  to  any  arrangement  for  a  joint  system  of  sewerage, 
although  there  can  be  no  doubt  that  combination  for  this  purpose  is  indicated 
by  the  local  circumstances.  The  Glaslyn  and  Gwyrfai  Rural  District  Councils 
have  each  caused  plans  to  be  prepared  for  the  sewerage  of  that  portion  of 
the  village  which  is  under  their  jurisdiction.  But  nothing  further  has  been 
done.  It  has  been  suggested  that  the  want  of  a  proper  supply  of  water  for 
the  Glaslyn  portion  of  the  village,  forms  a  serious  obstacle  to  the  efficient 
working  of  any  sewers  ;  but  it  appears  to  me  that  there  are  several  water¬ 
courses  which  might  be  impounded  and  the  water  used  for  flushing  the  sewers. 
Negotiations  have  been  in  progress  for  some  time  between  the  Glaslyn  Rural 
District  Council  and  neighbouring  land -owners  for  the  obtaining  of  a  supply 
of  water  for  the  village,  but  so  far  without  result. 
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Above  the  village  of  Rhyd-ddu  there  is  a  villa  which  is  used  as  a  summer 
residence  only.  There  is  a  watercloset  here,  the  pipe  from  which  is  conducted 
to  a  ditch  which  ultimately  joins  the  river.  Above  the  village  also  there  is  a 
woollen  mill,  which  is  situated  upon  the  bank  of  the  river,  and  the  liquid  refuse 
from  it  is  discharged  by  a  rubble  drain  directly  into  the  stream.  There  is  no 
privy  accommodation  at  this  mill.  Situated  at  a  higher  level  than  the  village 
there  is  a  farm,  Fridd-isaf,  close  to  a  small  stream  falling  into  the  Gwyrfai , 
The  liquid  drainage  from  the  farmyard  and  manure-heaps  enters  this  stream, 
and  a  privy  discharges  on  the  surface  of  the  ground  near  it.  An  examination 
of  the  surroundings  of  Lake  Llyn-y-Gader,  from  which  the  Gwyrfai  issues,  and 
which  is  situated  at  the  head  of  the  valley,  showed  that  the  land  in  its  immediate 
vicinity  is  almost  entirely  uncultivated  marsh.  This  lake  is  fed  by  numerous 
small  streams,  and  appears  to  be  shallow.  The  drainage  from  a  cowshed  and 
liquid  refuse  from  farm  premises  at  Fridd-uchaf  farm  enters  a  watercourse  which 
falls  into  the  lake,  and  the  pasture  land  at  some  distance  from  the  lake  side 
appeared  to  have  been  littered  with  ashpit  refuse. 

The  overflow  from  a  good-sized  lake,  Llyn-y-dywarchen,  during  periods 
of  heavy  rainfall,  enters  Llyn-y-Gader,  but  under  normal  circumstances  all  the 
water  from  this  lake  passes  down  the  Nan  tile  valley.  Llyn-y-dywarchen  would 
appear  to  be  a  very  valuable  source  of  water  supply,  since  it  is  almost  entirely 
free  from  risk  of  pollution,  and  there  is  only  one  dwelling  on  the  area  draining 
into  it.  It  is  at  a  considerably  higher  level  than  lakes  Quellyn  and  Y -Gader. 
The  water  furnished  by  it  was  not  being  used  for  any  purpose  at  the  time  of 
my  visit,  but  it  appears  to  have  formerly  furnished  water  for  copper  mining 
operations  in  the  Nan  tile  valley. 

From  the  foregoing  account,  it  will  be  seen  that  the  work  of  preventing 
pollution  of  the  Carnarvon  Water  Supply  is  a  very  difficult  undertaking,  and 
requires  constant  vigilance  to  be  exerted  over  a  very  large  area.  The  steps 
necessary  for  this  purpose  appear  to  be  : — 

(1.)  The  thorough  sewerage  of  the  village  of  Rhyd-ddu,  and  the  disposal 
of  the  sewage  in  such  a  manner  as  to  avoid  any  risk  of  pollution 
of  the  river. 

(2.)  The  scavenging  of  this  village  at  frequent  and  regular  intervals,  in 
order  to  put  an  end  to  the  throwing  of  the  contents  of  pail 
closets,  of  privies,  or  of  household  refuse,  into  the  stream. 

(3.)  Frequent  inspection  of  all  farms  and  dwellings  upon  the  gathering 
ground.  The  disposition  of  all  liquid  refuse  from  dwellings, 
farmyards,  manure  heaps,  and  the  like,  in  such  fashion  that  these 
matters  shall  not  foul  streams.  The  prevention,  as  far  as  possible, 
of  manuring  of  land  in  the  immediate  neighbourhood  of  the 
lakes  and  streams. 

(4.)  The  provision  of  moveable  receptacles  for  ffecal  matter  for  all 
dwellings  upon  the  gathering  ground,  in  order  to  prevent  the 
direct  fouling  of  streams  by  ffecal  matter.  Strict  attention  to 
be  directed  to  the  method  of  disposal  of  contents  of  such 
moveable  receptacles. 

(5.)  The  diversion  of  all  water  passing  through  Glan-r-afon  quarry  from 
the  river  above  the  intake. 

(6.)  The  diversion  of  all  surface  water  from  the  main  roads  from  the 
river. 

The  last  two  measures  require  works  of  engineering  of  considerable 
difficulty. 

Filtration  of  the  Carnarvon  Water  Supply  has  been  recommended  as  a 
precautionary  measure.  It  is  doubtful,  however,  whether  filtration,  as  ordinarily 
carried  out,  can,  in  the  present  circumstances  of  that  supply,  be  trusted  to 
secure  a  uniformly  wholesome  water. 

S.  W.  WHEATON. 

June  1898. 


